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(54) Chemical mechanical polishing slurry useful for copper substrates 



(57) A chemical mechanical polishing slurry com- 
prising a film forming agent, an oxidizer such as urea 
hydrogen peroxide, a complexing agent such as ammo- 
nium oxalate or tartaric acid, an abrasive, and an op- 



tional surfactant. Also disclose is a method for using the 
chemical mechanical polishing slurry composition to re- 
move copper alloy, titanium, and titanium nitride con- 
taining layers from a substrate. 
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Nos. 5,391 ,258 and 5,476,606 disclose slurries 
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for polishing a composite of metal and silica which includes an aqueous medium, abrasive particles and an anion which 
* controls the rate of silica removal. Other polishing slurries for use in CMP applications are described in U.S. Patent 
No. 5,527,423 to Neville et at., U.S. Patent No. 5,354,490 to Yu et al., U.S. Patent No. 5,340,370 to Cadien et al., U. 
S. Patent No. 5,209,816 to Yu et al., U.S. Patent No. 5,157,876 to Medellin, U.S. Patent No. 5,137,544 to Medellin, 

5 and U.S. Patent No. 4,956,313 to Cote eta'l. 

There are various mechanisms disclosed in the prior art by which metal surfaces can be polished with slurries. 
The metal surface may be polished using a slurry in which a surface film is not formed in which case the process 
proceeds by mechanical removal of metal particles and their dissolution in the slurry, in such a mechanism, the chemical 
dissolution rate should be slow in order to avoid wet etching. A more preferred mechanism is, however, one where a 

10 thin abradable layer is continuously formed by reaction between the metal surface and one or more components in 
the slurry such as a complexing agent and/or a film forming layer. The thin abradable layer is then removed in a 
controlled manner by mechanical action. Once the mechanical polishing process has stopped a thin passive film re- 
mains on the surface and controls the wet etching process. Controlling the chemical mechanical polishing process is 
much easier when a CMP slurry polishes using this mechanism. ' 

15 Efforts to develop copper CMP slurries are disclosed in the literature. The RPI effort (J. M. Steigerwald et al, 

Electrochemical Potential Measurements during the Chemical-Mechanical Polishing of Copper Thin Films, Mat. Res. 
Soc. Symp. 337, 1 33 (1 994)) is focused on the use of ammonium compounds (ammonium nitrate, chloride, hydroxide), 
nitric acid, and alumina abrasive. Copper dissolution of 2 nm/min (as measured electrochemically) is assumed to 
proceed from a film-free surface. Polishing rates, however, are reported to be in excess of 400 nm/min. The discrepancy 

20 is explained by importance given to the mechanical action, forming Cu debris, which is then dissolved by solution. 
Selectivity factors are not given. 

Q. Luo et al, Chemical-Mechanical Polishing of Copper in Acidic Media, Proceedings - First International Chemical- 
Mechanical Polish (CMP) for VLSI/LSI Multilevel Interconnection Conference (CMP-MIC), Santa Barbara, Feb. 22-23, 
(1996) discloses using a CMP slurry including a very aggressive etchant, Fe-nitrate, pH 1-2, in combination with an 

25 inhibitor benzotriazole), a slurry stabilizing surfactant (poly-ethyleneglycol) and alumina. The chemical reaction is ap- 
parently controlled by a formation of a corrosion inhibiting film, namely Cu-BTA, with surfactant undermining its pro- 
tectiveness. Selectivity to oxide is given as ,1 5: 1 to 45: 1 . 

CMP electrochemical work at Sematech laboratories is disclosed in R. Carpio et al, Initial Study On Copper CMP 
Slurry Chemistries, Thin Solid Films, 262 (1 995). The reference explores the use of electrochemistry in the fundamental 

30 characterization of plausible slurries. In addition to several others, potassium permanganate is used as a slurry oxidizer. 

H. Hirabayashi et al, Chemical Mechanical Polishing of Copper Using A Slurry Composed of Glycine and Hydrogen 
Peroxide, Proceedings - First International Chemical-Mechanical Polish (CMP) for VLSI/LSI Multilevel Interconnection 
Conference (CMP-MIC), Santa Barbara, Feb. 22-23, (1996), and Japanese Kokai Patent Application No. 8 (1996) 
83780 disclose a mixture of glycine, hydrogen peroxide and silica, with or without benzotriazole, for the CMP process 

35 of Cu with a low corrosion rate and defect level. The references disclose that CMP slurries incorporating a chemical 
agent, such as benzotriazole and n-benzoyl-n-phenylhydroxylamine form a protectee film on copper. The removal rate 
varies, depending on the concentration of slurry components. An optimized rate of 1 20 nm/min was reported, with TiN 
rate of 30 nm/min and dishing of 200 nm across the 1 5 u.m wide structures. 

Several relevant Cu chemistries have been discussed in the open literature, each failing to deliver a process which 

40 successfully addresses all of the key requirements of a chemical-mechanical polishing slurry; namely metal removal 
rate of more than 200 nm/min, rate selectivity to metal liners of <5, selectivity to dielectric oxide layer of >50 and overall 
defect depth of <10%. 

Despite the desirability of using a film forming mechanism in a CMP process there remains problems with formu- 
lating CMP slurries that can control the thickness of the layer of film formed as well as problems ensuring that the film 
45 formed is abradable. These problems can result in a CMP slurry that exhibits unacceptably low polishing rates or poor 
polishing results. Thus, a need remains for a CMP slurry that is capable of forming a removable thin abradable layer 
on a substrate surface and more particularly on the surface of a copper alloy containing substrate. A desireable CMP 
slurry will exhibit good thin film polishing selectivities and simultaneously give polished substrates with minimal dishing 
and low detectivity. 



so 



SUMMARY OF THE INVENTION 



The present inventjon is directed to a chemical mechanical polishing slurry that is able to polish metal containing 
substrates at acceptable rates. 

55 in addition, the chemical mechanical polishing slurry has a low insulator polishing selectivity while exhibiting high 

polishing selectivities towards copper and copper alloy containing metal layers. 

Furthermore, this invention is directed to methods for using a single chemical mechanical polishing slurry to polish 
metal layers and particularly copper or copper alloy containing layers in an integrated circuit. 
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reduction, form hydroxyl radicals include peracetic acid, urea-hydrogen peroxide, urea peroxide, and hydrogen perox- 
i ide and mixtures thereof, with hydrogen peroxide and urea hydrogen peroxide being preferred oxidizers. The oxidizer 
may be present in the chemical mechanical polishing slurry in an amount ranging from about 0.3 to about 30.0 weight 
percent. It is preferred that the oxidizer is present in the CMP slurry of this invention in an amount ranging from about 

s 0.3 to about 1 7.0 weight percent and most preferably from about 1 .0 to about 1 2.0 weight percent. 

A preferred oxidizer is urea hydrogen peroxide. Because urea hydrogen peroxide is 34.5 wt % hydrogen peroxide 
and 65.5 wt % urea, a greater amount by weight of urea hydrogen peroxide must be included in CMP slurries of this 
invention to achieve the desired oxidizer loading set forth above. For example, a range of 1.0 to 12.0 weight percent 
oxidizer corresponds to a urea hydrogen peroxide weight three times as great or from 3.0 to 36.0 weight percent. 

10 A CMP slurry comprising urea hydrogen peroxide can be formulated by a number of methods including combining 

urea peroxide with water, and by combining urea and hydrogen peroxide in an aqueous solution in a mole ratio range 
of from about 0.75:1 to about 2:1 to give a urea hydrogen peroxide oxidizer. 

The CMP slurry of this invention also includes a film forming agent. The film forming agent may be any compound 
or mixtures of compounds that are capable of facilitating the formation of a passivation layer of metal oxides and 

15 dissolution inhibiting layers on the surface of the metal layer. Passivation of the substrate surface layer is important to 
prevent wet etching of the substrate surface. Useful film forming agents are cyclic compounds such as imidazole, 
benzotriazole, benzimidazole and benzothiazole and their derivatives with hydroxy, amino, imino, carboxy, mercapto, 
nitro and alkyl substituted groups, as well as urea, thiourea and others. A preferred film forming agent is benzotriazole 
(°BTA n ). The film forming agent should be present in the chemical mechanical polishing slurry of this invention in an 

20 amount that is capable of promoting quick, and preferably almost instantaneous formation of passivating layers and 
dissolution inhibiting layers on the substrate surface. The film forming ^gent should be present in the CMP slurry of 
this invention in an amount ranging from about 0.01 weight percent to about 1 .0 weight percent. It is preferred that film 
forming agent is present in. the CMP slurry in an amount ranging from about 0.01 to about 0.2 weight percent. 

Once a passivation layer has formed on the substrate surface it becomes important to be able to disturb the. 

25 passivation layer in order to abrade metal oxides from the substrate surface with the abrasive component of the CMP 
slurry of this invention. One class of compounds that is useful in disturbing the passivation layer are complexing agents. 
Useful complexing agents include but are r>ot limited to acids such as citric, lactic, tartaric, succinic, acetic, oxalic and 
other acids, as well as amino acid and amino sulfuric acids and their salts. A preferred complexing agent is ammonium 
oxalate. Another preferred complexing agent is tartaric acid. ' 

30 The complexing agents serve at least two useful functions in the CMP slurry of this, invention. The complexing 

agent disturbs the passivation layer during the mechanical abrasion step without destroying the layer or inhibiting its 
formation during the abrasion step and especially after the abrasion step is complete. Secondly, the complexing agent 
is believed to form a complex with the oxidized metal and not the underlying unoxidized metal thereby limiting the depth 
ofthe oxidized layer. The complexing agent will be present in the CMP slurry of this invention in an amount ranging 

35 from about 0.5 to about 5.0 weight present and preferably in an amount ranging from about 0.5 to about 3.0 weight 
percent. 

Other well known polishing slurry additives may be incorporated into the chemical mechanical polishing slurry of 
this invention. One class of optional additives are inorganic acids and/or salts thereof which may be added to the 
polishing slurry to further improve or enhance the polishing rate of the barrier layers in the wafer, such as titanium and 

40 tantalum. Useful inorganic additives include sulfuric acid, phosphoric acid, nitric acid, HF acid, ammonium fluoride, 
ammonium salts, potassium salts, sodium salts or other cationic salts of sulfates, phosphates and fluorides. 

BTA, or other film forming agents in the CMP slurry of this invention may destabilize the uniform dispersion of 
abrasive in the slurry. In order to promote stabilization of a CMP slurry of this invention against settling, floccu|ation, 
and decomposition, a variety of optional CMP slurry additives, such as surfactants, stabilizers, or dispersing agents, 

45 can be used. If a surfactant is added to the CMP slurry, then it may be an anionic, cationic, nonionic, or amphoteric 
surfactant or a combination of two or more surfactants can be employed. Furthermore, it has been found that the 
addition of a surfactant may be useful to reduce the within-wafer-non-uniformity (WIWNU) of the wafers, thereby im- 
proving the surface of the wafer and reducing Wafer defects. 

In general, the amount of additive such as a surfactant that may be used in the present invention should be sufficient 

50 to achieve effective stabilization of the slurry and will typically vary depending on the particular surfactant selected and 
the nature of the surface of the metal oxide abrasive. For example, if not enough of a selected surfactant is used, it 
will have little or no effect on CMP slurry stabilization. On the other hand, too much surfactant in the CMP slurry may 
result in undesirable foaming and/or flocculation in the slurry. As a result, stabilizers such as surfactants should gen- 
erally be present in the slurry of this invention in an amount ranging from about 0.001% to about 0.2% by weight, and 

55 preferably from about 0.001 to about 0. 1 weight percent. Furthermore, the additive may be added directly to the slurry 
or treated onto the surface ofthe metal oxide abrasive utilizing known techniques. In either case, the amount of additive 
is adjusted to achieve the desired concentration in the polishing slurry. Preferred surfactants include dodecyl sulfate 
sodium salt, sodium lauryl sulfate, dodecyl sulfate ammonium salt, and mixtures thereof Examples of useful surfactants 
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However, the use of an acid or base that contains no metal ions, such as ammonium hydroxide and amines, or nitric, 
phosphoric, sulfuric, or organic acids are preferred to avoid introducing undesirable metal components into the CMP 
slurry of this invention. . 

. Although the CMP slurry of this invention may be used to polish any type of metal layer, the chemical mechanical 

5 polishing slurry of this invention has been found to have a high copper, titanium, titanium nitride, and tantalum nitrate 
and acceptable tantalum polishing rates. In addition, the chemical mechanical polishing slurry exhibits desirable low 
polishing rates towards the dielectric insulating layer. , 

The CMP slurry of this invention may be produced using conventional techniques known to those skilled in the art. 
Typically, the oxidizing agent and other non-abrasive components, are mixed into an aqueous medium, such as deion- 

10 ized or distilled water, at predetermined concentrations under low shear conditions until such components are com- 
pletely dissolved in the medium. A concentrated dispersion of the metal oxide abrasive, such as fumed alumina, is 
added to the medium and diluted to the desired loading level of abrasive in the final CMP slurry. 

The CMP slurries of the present invention may be supplied as one package system (oxidizing agent, abrasive, 
film forming agent and passivating agent in a stable aqueous medium). To avoid possible CMP slurry degradation, 

is however, it is preferred that at least a two package system is used where the first package comprises the film forming 
agent and any optional additives, and the second package comprises the aqueous abrasive dispersion and an oxidizer. 
The remaining component, the complexing agent, may be placed in either the first container, the second container or 
in a third container. Other two-container combinations of the ingredients of the CMP slurry of this invention are within 
trie knowledge of one having ordinary skill in the art. 

20 it has been discovered that CMP slurries of this invention including urea hydrogen peroxide can be formulated by 

adding hydrogen peroxide to a slurry precursor compnsing urea and any other useful slurry components to give a urea 
hydrogen peroxide containing CMP slurry. Formulating CMP slurries of this invention from a urea containing slurry 
precursor eliminates stability, shipping and safety concerns associated with hydrogen peroxide containing slurries. 
This is because the urea containing CMP slurry precursor can be prepared and shipped to the location where it will be 

25 used and then mixed with hydrogen peroxide available on site to give a CMP slurry including urea hydrogen peroxide. 

A preferred slurry precursor of this invention will comprise a dry or aqueous mixture of urea and at least one metal 
oxide abrasive. Additional ingredients may be incorporated into the urea containing slurry precursor including at least 
one complexing agent, at least one film forming agent, and any other additives such as surfactants that are useful in 
CMP slurries. , 

3d A most preferred slurry precursor of this invention includes an aqueous dispersion of from about 2.0 to about 24:0 

wt % urea, fumed alumina, a complexing agent selected from ammonium oxalate; tartaric acid or mixtures thereof, and 
preferably tartaric acid, benzotriazole, and a surfactant in quantities disclosed above. The slurry precursor or mixtures 
thereof, will preferably have a pH of from about 4.0 to bout 9.0. 

A multi-package CMP slurry system may be used with any standard polishing equipment appropriate for use on 

35 the desired metal layer of the wafer. The multi-package system includes one or more CMP slurry components in, where 
appropriate, aqueous or dry form in two or more containers. The multi-package system is used by combining the 
components from the various containers in the desired amounts to give a CMP slurry comprising at least one oxidizing 
agent, a film forming agent, a complexing agent and at least one abrasive in the amounts described above prior to or 
at the time of the slurry to a substrate. The preferred package system comprises a first container including a CMP 

40 slurry precursor comprising alumina, urea, a complexing agent selected from ammonium oxalate, tartaric acid, and 
mixtures thereof, benzotriazole, and a surfactant at a pH from about 4.0 to about 9.0 and a second container including 
hydrogen peroxide. At the polishing location, a preselected amount of the CMP precursor and a selected amount of 
hydrogen peroxide are combined at the time of polishing to give a CMP slurry of this invention. 

The CMP slurry of the present invention does not significantly increase the silicon dioxide polishing rate. However, 

45 the CMP slurry of this invention polishes copper, titanium, titanium nitride, tantalum, and tantalum nitride layers at good 
rates under controllable conditions. Thus, the CMP slurry of this invention is effective in controlling polishing selectivities 
of titanium, copper, and titanium nitride. The polishing slurry of the present invention may be used during the various 
stages of semiconductor integrated circuit manufacture to provide effective polishing at desired polishing rates while 
minimizing surface imperfection and defects. 

so 

EXAMPLES 

We have discovered that a CMP slurry including at least one oxidizer, a complexing agent and a film forming agent 
is capable of polishing multiple metal layers comprising copper alloys, titanium, and titanium nitride at high rates while 
S5 exhibiting an acceptable low polishing rate towards dielectric layers. 

The following examples illustrate preferred embodiments of this invention as well as preferred methods for using 
compositions of this invention. 
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Table 1 

Polishing rates of Cu and Ti in peroxide TuiriTs 



Ammonium Oxalate 

0% 
0.5% 



0.5% 
1.0% 



BTA 

0 
0 



0 
0 



1.0% 
1.5% 



0.04% 
0.08% 



W etting Ag ent 

50 ppm 
50 ppm 



10 ppm 
10 ppm 



30 ppm 



Cu Rate nm/min 
"2l7 

278 



251.7 
402.9 
170.7 



Ti Rate nm/min 

80.6 
30.7 



25.4 
80.4 
94.1 
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The results of the CMP polishing tests set forth in Tables 1 and 2 show that CMP slurries of this invention are 
.» capable of achieving preferred copper and titanium polishing rates and selectivities including a Cu rate of at least 100 
nm/min and a [Gu:Ti] selectivity of at most 4:1 . 

5 EXAMPLE 3 

The reproducibility of Cu removal rates and within wafer non-uniformity (WIWNU) results for a CMP slurry con- 
taining 11.0 weight hydrogen peroxide, 1 .5% ammonium oxalate, 0.04% BTA, 50 ppm of TRITON® DF-16 surfactant 
manufactured by Union Carbide, and 5°/o alumina abrasive was evaluated in this Example. The CMP slurry was applied 
10 successively to copper wafers on a Strasbaugh polisher, using Rodel 1 1 58 buffed pad with DF 200 insert, a 4 psi down 
force, a table speed of 50 rpm, and a spindle speed of 50 rpm. 

The experimental results, plotted in Figure 3 demonstrate that the slurry polishing performance is quite consistent 
and shows good wafer to wafer uniformity. 

is EXAMPLE 4 

This Example compares the effectiveness of urea hydrogen peroxide and hydrogen peroxide as useful CMP oxi- 
dizers. Specifically, this Example compares the stability over time of the two oxidizers. 

Two slurries having the following compositions were prepared in an aqueous medium (deionized water). Each 
20 slurry was prepared using SEMI-SPERSE® W-A335 alumina dispersion and diluted to 5 weight percent alumina with 
deionized water. 

Slurry A: 5% alumina, 3% hydrogen peroxide [HP], 3% succinic acid, original pH = 3.50. 

Slurry B: 5% alumina, 8.5% urea-hydrogen peroxide [UHP] (which corresponds to about 3.0 weight percent aque- 
ous H202), 3% succinic acid, original pH = 3.55. 
25 Slurries A and B were allowed to stand at room temperature, over a seven week period. Samples of slurry A and 

B were periodically analyzed for pH and titrated with potassium permanganate in acid solution to determine percentage 
of active peroxide. The results are reported, in Table 3 below. 



Table 3 - . 
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Stability Study of Slurries A and B i 




Active H 2 0 2 % 


PH 


Slurry A 


Slurry B 


Slurry A 


Slurry B 




HP 


UHP 


HP 


UHP 


0 weeks 


3.35 


3.28 


3.50 , 


3.55 


1 weeks 




3.30 




3.48 


2 weeks 


2.85 




3.62 




3 weeks 




3.24 




3.52 


5 weeks 




3.12 




3.49 


7 weeks 


1.82 




3.54 




Average change/week 


-0.22 


-0.03 


0.006 


-0.012 



The test results indicate that the active peroxide in the slurry including hydrogen peroxide degrades at a much faster 
rate than the slurry including urea hydrogen peroxide. The pH stability of both slurries are similar. 

A most preferred oxidizer is urea hydrogen peroxide. The urea hydrogen peroxide may be present in the overall 
so chemical mechanical polishing slurry in an amount ranging from about 1 .5 to about 30.0 weight percent. It is preferred 
that urea hydrogen peroxide is present in the slurry in an amount ranging from about 3.0 to about 17.0 weight percent 
and most preferably from about 5.0 to about 1 2.0 weight percent. 

EXAMPLE 5 1 

55 

The effectiveness of polishing slurries comprising urea hydrogen peroxide to polish Cu and Ti wafers was evaluated 
in this Example. The slurries described in Table 4 below were applied to Cu and Ti wafers on a IPEC 472 polisher using 
a IC1000/SUBA IV pad stack manufactured by Rodel, Inc. at 5 psi down force, a table speed of 50 rpm, and a spindle 
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EXAMPLE 6 



dispersion of a CMP slurry precursor consisting of * Z ' °/ a urSni f ' ' Wefe Pr6pared by comblnh fl an aqueous 
(TRITONODF-16) with a 30 wt % m^^ B ^^^"r^ oxala,e . BTA, and wetting agent 
472 poiisher using a IC1000/SUBA 500 pad staTrTnuSShv^ ITT ^'^ X ° ° U Wa,efS on a IPEC 
40rp m anda S pind^^ 



Urea 

0% 
3.65% 



7.3% 



Ammonium Oxalate 

1% 
1% 



1% 



Table 5 



BTA 

0.08% 
0.08% 



0.08° 



Wetting ag ent 

50 ppm 
50 ppm 



50 ppm 



Hydrogen perox ide (30%) 

6.67% 
6.67% 



6.67% 



Cu rate nm/min 

572.7 
508.3 



506.5 



peroxide as an oxidizer as shown in ^ISeZ£££££F? ^ With a solid "re- 

solution), with a CMP s.urry precursor compnsTn^ P™— ft-**-- 30% 

EXAMPLE 7 

onc 0 ^~ 

including 3 w.% alumina 3.65 *i% urea, 2 0 w.% hydSoen LSI ^ x™ 9 ' n9redien,S t0 give a CMP slu «V 
benzotriazo.e. Slurry 1 included 1.0 w.% a^Z^T^! T ^ DF - 16 SUr,aCtant ' and 0 04 ** 
the ammonium oxalate containing slurry STSZl^^S ? ,nC ' Uded 3 0 Wl * ,artaric acid Th * PH of 
to 7.5 by the addition of ammonium hydSe to the Lr J ' ^ **' 00nta,nln » slurr V «• justed 

padS^r^s^ 

sp-ndle speed of 30 rpm. The polishing rates a're Z^^^*™' * * 55 ^ and a 



Slurry 

1 



Cu Removal Ra te (A/min) 
4485 



3746 



TABLE 6 



Ta Removal Rate (A/min) 

345 



208 



PTEOS Removal Rate- (A/min) 

80 



67 
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oxalate containing slurry thereby providing stronger corrosion control. 
EXAMPLE 8 

* 

Corrosion rate of Cu using five different slurries.was evaluated electrochemical ly according to the method of Ex- 
ample I. All five slurries contained 5% dispersed alumina, 2% HgOg, 3.65% urea and 50ppm Triton DF-16 surfactant. 
The complexing agent, the presence or absence of an inhibitor and the slurry pH are listed in the Table 7, along with , 
the measured corrosion rates. 



TABLE 7 



Slurry 


complexing agent 


BTA 


pH 


Corrosion rate A/min 


1 


1%amm.oxalate 


0% 


7.5 (natural) 


48 


2 


1% amm. oxalate 


0.4% 


7.5 (natural) 


1.54 


3 


1% tartaric acid 


0% 


7.5 (w/NH 4 OH) 


20 


4 


1% tartaric acid 


0.4% 


7.5 (W/NH4OH) 


0.6 


5 


1% tartaric acid 


0.4% 


7.5 (w/TMAH) 


0.5 



The corrosion data indicates that tartaric acid lowers the Cu corrosion rate in an comparison with ammonium 
oxalate. The corrosion rate is further reduced in the presence oftetra alkyl ammonium hydroxide. 

Claims 

1. A CMP slurry precursor composition comprising urea and at least one metal oxide abrasive. 

2. The composition of claim 1 , further including a film forming agent. 

3. The composition of claims 1 or 2, further including a complexing agent. 

4. The composition of claims 1-3, wherein said composition comprises from about 2.0 weight percent to about 24.0 
weight percent urea and from about 1.0 to about 15.0 weight percent of an alumina abrasive. 

5. The composition of claim 4, wherein said composition further comprises from about 0.5 to about 3.0 weight percent 
ammonium oxalate; and from about 0.01 to about 0.2 weight percent benzotriazole; and from about 0.001 to about 
0.1 weight percent of a surfactant. 

6. The composition of claim 4, wherein said composition further comprises from about 0.5 to about 5.0 weight percent 
tartaric acid and from about 0.1 to about 0.2 weight percent benzotriazole. 

7. The composition of claims 1 -4 or 6, wherein the composition has a pH from about 5 to about 8. 

8. The composition of claims 1-4 or 6-7, wherein the composition further includes from about 0.001 to about 0.1 
weight percent of a surfactant. 

9. A chemical mechanical polishing slurry composition comprising: 

an abrasive; 
at least one oxidizer; 
a complexing agent; and 
a film forming agent. 

10. A chemical mechanical polishing slurry composition comprising: 

an abrasive; 

urea hydrogen peroxide; 
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a complexing agent; and 
a film forming agent. 
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12. ^^Positionofclaimss-ll.whereinthecomplexingagent^ 
'^OweX^^ 

14. A chemical mechanical polishing slurry composition comprising: 
an abrasive; 

urea hydrogen peroxide; 
tartaric acid; and 
a film forming agent. 

15 'weighZcenf° ,Clai ^ 

16. The composition of claims 2-15, wherein .he film forming agent is benzotriazole. 

17. Thec„ 

18. The compose of claim ,, wherein the oxidizer is a compound that forms hydroxy, radicals upon reduction' 

"^^^ . 
35 ThS com P osrti °n - Claims 9-20, wherein the abrasive is at least one metal oxide. 

- 23. The compose of claims 1-22. wherein the abrasive is an aqueous disperse of a me,a. oxide 

26. The^compos.on of claimst-25, wherein ^ abras.e has a surface area ranging from about 5 n./g to about 430 

27. The compos.cn of claim 26, wherein the abrasive has a surface area o, from about 30 mVg to about 1 70 m^g 

29. The composition of claims 1 -28, wherein the composrtion has a pH of from about 2 to about 1 2. 
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30. The composition of claim 29, wherein the composition has a pH of from about 4 to about 9. 

31. The composition of claim 30, wherein the composition has a pH of from about 5 to about 8. 

32. A chemical mechanical polishing slurry composition comprising: 

an abrasive; 

an oxidizing agent selected From the group consisting of hydrogen peroxide, 
urea hydrogen peroxide, and mixtures thereof; 
ammonium oxalate; and 
benzotriazole. . 

33. The composition of claim 32, wherein the composition comprises: 

from about 1 .0 to about 15.0 weight percent of an metal oxide abrasive; 

from about 0.3 to about 12.0 weight percent hydrogen peroxide or urea hydrogen peroxide; 

from about 0.5 to about 3.0 weight percent ammonium oxalate; and benzotriazole. 

34. The composition of claims 32 or 33, wherein the benzotriazole is present in an amount ranging from about 0.01 
to about 0.2 weight percent. 

35. The composition of claims 32-34, wherein the abrasive is alumina. 

36. A chemical mechanical polishing slurry composition comprising: 

an abrasive; 

urea hydrogen peroxide; 

from about 0.5 to about 3.0 weight percent ammonium oxalate; and 

from about 0.01 to about 0.2 weight percent benzotriazole. , 

37. The composition of claim 36, wherein said composition includes from about 1.0 to about 15.0 weight percent of 
an alumina abrasive and from about 0.3 to about 12.0 weight percent urea hydrogen peroxide. 

38. A chemical mechanical polishing slurry composition comprising: 

from about 1 .0 to about 15.0 weight percent of an alumina abrasive; 
from about 0.3 to about 1 2.0 weight percent urea hydrogen peroxide; 
from about 0.5 to about 3.0 weight percent a tartaric acid; and 

from about 0.01 to about 0.2 weight percent benzotriazole, the composition having a pH of from about 4.0 and 

9,0. 

39. The composition of claims 1-4, 6-7 or 9-38, which further includes at least one surfactant. 

40. A method for polishing a substrate including at least one metal layer comprising the steps of: 

(a) admixing the composition of claims 1 -8 or 21 -28 and deionized water to form a chemical mechanical pol- 
ishing slurry precursor composition; 

(b) admixing the precursor composition of step (a) with hydrogen peroxide to form a chemical mechanical 
polishing slurry composition; 

(c) applying the chemical mechanical polishing slurry composition of step (b) to the substrate; and 

(d) removing at least a portion of the metal layer from the substrate by bringing a pad into contact with the 
substrate and moving the pad in relation to the substrate. 

41. The method of claim 40, wherein the hydrogen peroxide of step (b) is admixed with the precursor composition of 
step (a) at a ratio from about 0.75 moles of urea to 1 mole of hydrogen peroxide to about 2 moles of urea to about 
1 .0 moles of hydrogen peroxide. 

42. A method for polishing a substrate comprising the steps of: 
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subsets and moving the pad in reZ SUbS,fa,e by I**" a ^ «» contact with the 

* ctac^ ttst;!r haniCa ' P °' iShin9 S,Ufry C ° mpOSiti0n is to the pad 

46. A chemical mechanical polishing composition multi-package system comprising: 

Sas£^^ 1-8or2l-28- 

(b) a second container comprising hydrogen peroxide. 

47. A chemical mechanical polishing composftion muti-package system comprising: 

(3 a se^cl n ta^ , ; l,Jdin9 ' ^ agen ' and a ^'^9 agent- 
W a second container comprising an oxidizing agenf and 

(c) an abrasive located in a container seleetPri fr« m »,« 

container, or a third container. ™ ,he 9f ° Up ' COns,s,in 9 of the «•* container, the second 
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